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What is claimed is: 

- An anterior cervical plate for engaging at least 
two verte&rae of a human cervical spine along the anterior aspect 
of the spirie, said plate having a length sufficient to span at 
least two adjacent cervical vertebrae, a lower surface for 
contacting the\cervical vertebrae and an upper surface opposite 
to said lower siVface, said plate having a plurality of bone 
screw receiving holes extending through said plate from said 
upper surface to said lower surface, said plate having at least a 
first pair of bone scVew receiving holes associated with a first 
of the adjacent cervical vertebrae and at least a second pair of 
bone screw receiving holes associated with a second of the 
adjacent cervical vertebrae, said plate having a length longer 
than its width, wherein said, lower surface of said plate has a 
first concave curvature parallel to said length, said first 
concave curvature having a radios of curvature between 
approximately 2 0 cm to 24 cm. 

2 . The plate of claim l\in which said lower surface 
has a second concave curvature transverse to said length parallel 
to said width, said second concave curvature having a radius of 
curvature between approximately 15mm to 2<£)mm. 

3 . The plate of claim 1 in which said plate has a 



generally, rectangular configuration with lobes extending from at 

1 \ 
least the corners of said plate and has at least one of said bone 
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screw receiving hol^s located within one of said lobes. 

4 . The plate of claim 1 in which said plate has a 
length longer than said width. 

5. The plate'Nof claim 2 in which said second concave 
curvature has a radius of\curvature in the order of approximately 
16 to 21 mm. \ 

\ 

6. The plate of claim 1 in which said plate has a 
length sufficient to span at l^ast three consecutive vertebrae. 

7 . The plate of claim 1 in which said lower surface of 
said plate has a complex concave\ curvature configured to mate 
with the vertebral bodies of the kt least two vertebrae, and each 
bone screw receiving hole has a longitudinal axis that is 
generally perpendicular to said lowe^surface at the location of 
said bone screw receiving hole and each of said bone screw 
receiving holes is formed to retain a respective bone, screw in a 
position in which the longitudinal axis of said respective bone 
screw is aligned with the longitudinal axisV of said bone screw 
receiving hole. 

8. The plate of claim 1 futher comprising a plurality 
of bone screws each insertable into a respective^ one of said bone 
screw receiving holes in a direction from said upper surface to 
said lower surface to secure said plate to a vertebra, each of 
said bone screws retainable in a respective one of said bone 
screw receiving holes below said upper surface. 
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9. The plate of\ claim 8 in which each of said bone 

screws has a head dimensioned to achieve an interference fit with 

v 

a respective one of- said bone, screw receiving holes. 

\ 

10. The plate of claim 8 in which said bone screws are 

V 

self -tapping . ^ 

11. The plate of claim 8 in which each of said bone 
screws has a tip remote from sard head, a shank which is tapered 
from said head to said tip, and eft thread having a substantially 
constant crest diameter over substantially the length of said 
shank . \ 

12. The plate of claim 11 in which said thread of each 
of said bone screws has a thin profile and a sharp crest. 

13. The plate of claim 8 in which said bone screws are 
convergent . 

14. The plate of claim 1 in\ which at least a portion 
of said lower surface comprises a bone \ingrowth material . 

15. The plate of claim 1 in which at least a portion 
of said lower surface. comprises a bone growth material . 



16. The plate of claim 1 in which at least a portion 

\ 

of said plate is coated with a material to\ induce the formation 
of bone. ^ 

17. The plate of claim 1 in which said plate comprises 
bone morphogenetic protein. 

18. The plate of claim 1 in which \at least a portion 
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of said plate is made of a material which is resorbable. 

19. The plate of claim 18 in which said resorbable 
material is polygyconate . 

20. The plate of claim 19 in which said resorbable 
material is impregnated with a fVision promoting substance. 

21. The plate of claim 1 in which at least a portion 
of said lower surface is textured \ so as to promote bone ingrowth. 

22. The plate of claim 21 in which said textured 



portion is impregnated with a fusion promoting substance 



23. The plate of claim 1 Un which at least a portion 

\ 

of said lower surface comprises a time released bone growth 
inducing material. \ 

24. The plate of claim 1 in\ which at least a portion 
of said lower surface is roughened to promote the growth of bone 
along said lower surface. \ 



25. The plate of claim 1 in which said plate includes 
an aperture proximate at least one of sai^l bone screw receiving 
holes . 

26. The plate of claim 25 in which said aperture 
comprises a slot along the longitudinal axi^s of said plate. 

27. The plate of claim 1 in which at least at one end 

A 

of said plate includes means for engaging a compression tool. 



28. The plate of claim 27 in whicm said engaging means 

\ 

comprises a recess. * 

\ 
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29. ^he plate of claim 28 in which said engaging means 
comprises a depression in said at least one end of said plate. 

^6. An\ ; anterior cervical plate for engaging at least 
two vertebrae of k human cervical spine along the anterior aspect 
of the spine, saidWate having a length sufficient to span at 
least two adjacent cervical vertebrae, a lower surface for 
contacting the cervical vertebrae and an upper surface opposite 
to said lower surf ace, \ said plate having a plurality of paired 
bone screw receiving hoVes extending through said plate from said 
upper surface to said loWer surface, each pair of said bone screw 
receiving holes being adapted to be placed in the same vertebra, 
said plate having a lengthVLonger than its width, wherein said 
lower surface of said plate \has a concave radius of curvature 
parallel to its width in whicla the central longitudinal axes of 
the bone screw receiving holesNof at least one of said pairs of 
bone screw receiving holes f orm X an included angle to each other 
in the range of approximately 15 degrees to 3 0 degrees. 



31. The plate of claim 30 in which at least one of 

\ 

said pairs of bone screw receiving holes form an included angle 
of approximately 20 degrees. \ 

\ 

32. The plate of claim 30 in tthich the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle of less than approximately 2 9 degrees\and greater than 21 
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longitudinal axes ofi^the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle of greater than 1\4 degrees and less than 30 degrees. 

34. The plate\of claim 30 in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle greater than 2 0 degrees and less than 3 0 degrees. 

35. The plate of claim 3 0 in which each bone screw 
receiving hole is generally perpendicular to said lower surface 
of said plate. 

36. The plate of claim ^30 in which said increased 

\ ' 

upper portion of said bone screw receiving holes has a threaded 
portion. \ 

37. The plate of claim 30 further comprising a thread 
on the interior of one of said bone screw^receiving holes. 

38. The plate of claim 3 0 in which at least one of 
said bone screw receiving holes has means for preventing a bone 
screw from passing entirely through said one\of bone screw 
receiving holes. 

39. The plate of claim 30 in which aA least one of 
said bone screw receiving holes has an upper diameter portion and 
a smaller lower diameter portion to prevent a boners crew being 
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placed in said one of bone screw receiving holes from passing 
entirely through said one of bone screw receiving holes. 

40. The plate of claim 30 in which at least a portion 
of said lower surface comprises a bone growth material. 

41. \The plate of claim 30 in which at least a portion 
of said plate is^coated with a material to induce the formation 
of bone . \^ 

42. The plate of claim 30 in which said plate 
comprises bone morphog^netic protein. 

43. The plate^of claim 30 in which at least a portion 
of said plate is made of a^material which is resorbable. 

44. The plate of\ claim 43 in which said resorbable 
material is polygyconate . 

45. The plate of claim 44 in which said resorbable 
material is impregnated with a fusion promoting substance. 

46. The plate of claim 30 in which at least a portion 
of said lower surface is textured so\as to promote bone growth. 

47. The plate of claim 46 in which said textured 

portion is impregnated with a fusion promoting substance. 

\ 

48. The plate of claim 30 in wtuLch at least a portion 
of said lower surface comprises a time released bone growth 
material . 

^49. The plate of claim 3 0 in which at least a portion 
of said lower surface is roughened to promote the\growth of bone 
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along said lower^ surface . 

50. Tft^ plate of claim 30 in which said plate includes 
an aperture between^said first end and said second end proximate 
at least one of said\bone screw receiving holes. 

51. The plaM:e of claim 50 in which said aperture 
comprises a slot along \he longitudinal axis of said plate. 

52. The plate\of claim 30 in which at least at one 
end of said plate includes means for engaging a compression tool . 

53 . The plate of claim 52 in which said engaging means 
comprises a recess. 

54 . The plate of claim 52 in which said engaging means 
comprises a depression in said at \Least one end of said plate. 



re. An anterior cervical \plate for engaging a human , 
cervical spine along the anterior aspect of the spine, said plate 

having a first end, a second end, and a\ length sufficient to span 

\ 

at least three adjacent cervical vertebrae, said plate having a 
■ lower surface for contacting the adjacent cervical vertebrae and 
an upper surface opposite to said lower surface, said plate 
having at least a first pair of bone screw receiving holes 
associated with a first of the adjacent cervical\vertebrae and at 

\ 

least a second pair of bone screw receiving holes associated with 
a second of the adjacent cervical vertebrae, said palate having at 
least one transverse pair of intermediate bone screw ^eceivinq 

\ 

holes associated with a cervical vertebrae intermediate The first 



C : \TEMP\CERVI CAL . wpd 



86 



• 




N ' 



and second of the adjacent cervical vertebrae, each of said bone 
screw receiving holes extending through said plate from said 
upper surface to Said lower surface, and said plate having an 
aperture there through between said first and second pairs of 
bone screw receiving \bles, said aperture being associated with 
the intermediate cervical vertebrae. 

A \ 

56. The plate ^f^claim 55 in which said plate has a 
length longer than said width/ and said lower surface has a 
concave curvature parallel t\ said length, said concave curvature 
having a radius of curvature gteater than 15 cm and less than 25 



cm. \ 



57. The plate of claim \55 in which said plate has a 

length longer than said width, and "said lower surface has a first 

\ 

concave curvature parallel to said width. 

\ ; • ■ 

58. The plate of claim 57 in\which said first concave 

\ 

curvature has a radius of curvature in the order of approximately 
16 to 21 mm. 

59. The plate of claim 55 in which\ said lower surface 
of said plate has a complex concave curvature configured to mate 
with the vertebral bodies of the at least two vertebrae, and each 
bone screw receiving hole has a longitudinal axisVhat is 
generally perpendicular to said lower surface at the location of 
said bone screw receiving hole and each of said bone\crew 



receiving holes is formed to retain a respective bone screw in a 
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position in which the longitudinal axis of said respective bone 
screw is aligned with the longitudinal axis of said bone screw 
receiving hole. \ 

60. The folate of claim 55 in which said plate has a 
generally rectangular^ configuration with lobes extending from at 
least the corners of said plate and has at least one of said bone 
screw receiving holes Ideated within one of said lobes. 

61. The plate o v f claim 55 in which the central 

\ 

longitudinal axes of the bone screw receiving holes of at least 



one of said pairs of bone screw receiving holes form an included 

\ 

angle of greater than 14 degrees and less than 30 degrees. 

62. The plate of claim\55 in which the central 
longitudinal axes of the bone screw\^receiving holes of at least 

V 

one of said pairs of bone screw receiving holes form an included 
angle greater than 20 degrees and less Vhan 30 degrees. 

63 . The plate of claim 55 in which at least a portion 

of said lower surface comprises a bone groWth material. 

\ 

64. The plate of claim 55 in which. at least a portion 

\ 

of said lower surface comprises a bone ingrowtn material. 

65. The plate of claim 55 in which at\ least a portion 
of said lower surface is roughened to promote the\jrowth of bone 
along said lower surface. 



66 



The plate of claim 55 in which at least a portion 



of said lower surface comprises a bone growth material^ 
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67. The plate of claim 55 in which at least a portion 
of said plate is coated with a material to induce the formation 
of bone . \ 

68. The plate of ciaim 55 in which said plate 
comprises bone morphogenetic pAotein. 

69. The plate of claim 55 in which at least a portion 
of said plate is made of a material which is resorbable. 

70. The plate of claim \69 in which said resorbable 
material is polygyconate . 

71. The plate of claim 69\in which said resorbable 
material is impregnated with a fusion promoting substance. 

72. The plate of claim 55 in which at least a portion 
of said lower surface is textured so a\ to promote bone ingrowth. 

73. The plate of claim 72 in^which said textured 

portion is impregnated with a fusion prompting substance. 

\ 

74. The plate of claim 55 in whrch at least a portion 
of said lower surface comprises a time released bone growth 
inducing material . 

75. The plate of claim 55 in which at least a portion 
of said lower surface is roughened to induce the\formation of 
bone along at least a portion of said lower surface. 

76. The plate of claim 55 in which said\aperture 
comprises a slot along the longitudinal axis of said plate. 

77. The plate of claim 55 in which at le\st at one 
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end of said plate includes means for engaging a compression tool . 

78. The^ plate of claim 77 in which said engaging means 
comprises a recess. \ 

An anterior cervical plate for engaging a human 
cervical spine along the anterior aspect of the spine, said plate 



7 s - 



:I^e 



having a length sufficient to span at least two adjacent cervical 
vertebrae, said plate having a lower surface for contacting the 
cervical vertebrae and an upper surface opposite to said lower 
surface, said plate having at^least a first pair of bone screw 
receiving holes associated with^a first of two adjacent cervical 
vertebrae and at least a second \pair of bone screw receiving 
holes associated with a second of \the two adjacent vertebrae, 

said bone screw receiving holes extending through said plate from 

\ 

\ 

said upper surface to said lower surface, and at least one end of 
said plate including a recess for engaging a compression tool. 

80. The plate of claim 79 in which said engaging means 
comprises a recess. 

81. The plate of claim 79 in which said plate includes 

\ 

an aperture along a transverse line intermediate said first and 

\ 

said second pairs of bone screw receiving holes^. 

82. The plate of claim 79 wherein said plate has a 
length longer than said width, and said lower surface has a 
concave curvature parallel to said length, said concave curvature 

\ 

having a radius of curvature greater than 15 mm and less than 25 
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cm. \ 

83. The^plate of claim 79 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the corners of said plate and has at least one of said bone 
screw receiving holesy located within one of said lobes. 

84. The plate of claim 79 in which said plate has a 

\ 

length longer than said width, and said lower surface has a 
concave curvature parallel to said width. 

85. The plate of\ claim 84 in which said concave 

\ 

curvature has a radius of curvature in the order of approximately 
16 to 21 mm. \^ 

86. The plate of claim 79 in which said plate has a 
length sufficient to span at least three consecutive vertebrae. 

87. The plate of claim 7,9 in which said lower surface 

of said plate has a complex concave curvature configured to mate 

\ 

with the vertebral bodies of the at least two vertebrae, and each 

bone screw receiving hole has a longitudinal axis that is 

\ 

generally perpendicular to said lower surface at the location of 

\ 

said bone screw receiving hole and each of said bone screw 

receiving holes is formed to retain a respective bone screw in a 

\ 

position in which the longitudinal axis of sai v d respective bone 

\ 

screw is aligned with the longitudinal axis of said bone screw 
receiving^ hole . 

88. The plate of claim 79 in which the central 

\ 

\ 
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longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle of approximately 20 degrees to 30 degrees. 

89. The jkate of claim 79 in which the central 
longitudinal axes of the bone screw receiving holes of said pairs 
of bone screw receiving^ holes form an included angle of greater 
than 30 degrees. \ 

90. The plate Vf claim 79 further comprising at least 
one bone screw receiving hole associated with a cervical 
vertebrae intermediate the foVrst and second of the adjacent 
vertebrae . 



91. The plate of claim 79 wherein at least a portion 
of said lower surface comprises aY>one ingrowth material. 

92. The plate of claim 79vin which at least a portion 
of said lower surface comprises a bonk growth material. 

93. The plate of claim 79 in which at least a portion 
of said lower surface is roughened to prombte the growth of bone 
along said lower surface. \ 

94. The plate of claim 79 in which at least a portion 
of said plate is coated with a material to inducfe the formation 
of bone . 

95. The plate of claim 79 in which said ps^ate 
comprises bone morphogenetic protein. 

96. The plate of claim 79 in which at least a\portion 
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of said plate \s made of a material which is resorbable. 

97. The plate of claim 96 in which said resorbable 
material is polygyapnate . 

98. The plate of claim 96 in which said resorbable 
material is impregnated, with a fusion promoting substance. 

ite\>f claim 79 i 



99. The plat( 



in which at least a portion 



of said lower surface is textured so as to promote bone ingrowth. 

100. The plate of claim 99 in which said textured 
portion is impregnated with a fusion promoting substance. 

101. The plate of claim 7,9 in which at least a portion 
of said lower surface comprises a time released bone growth 
inducing material 

102 . An anteriW cervical platk for engaging at least 
two vertebrae of a human cervical spine along the anterior aspect 
of the spine, said plate iSa^ng a length sufficient to span at 
least two adjacent cervicVl vfe^ebrae, a lower surface for 
contacting the adjacent ceYvicV Vertebrae and an upper surface 



d plate having a plurality of 
through said plate from said 



opposite to said lower surface, 
bone screw receiving holes excgnflini 

upper surface to said lower surfa^eAat least a first of said 
bone screw receiving holes being associated with a first of the 
adjacent cervical vertebrae and at Last a second of said bone 
screw receiving holes being associated with a second of the 
adjacent cervical vertebrae, at least\one of said bone screw 
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receiving holes\having a recess associated with and partially- 
offset theref rom,\ and a locking element associated with said 
recess having a hekd, said locking element capable of being pre- 
installed to said plyate prior to insertion of a bone screw into 
said at least one borile screw hole, said locking element being 
movable from a first position to a second position, said head 
being configured [so asN^o permit insertion of bone screws into 
said bone screw r^ceiving^ole associated with said recess when 
in said first position and\ s&as to cover at least a portion of a 
bone screw inserted \n saidXbWe screw receiving hole associated 
with said recess when Jsaid 16ckMg element is in said second 
position. 

103. The plate of\cl^.m lYte in which said locking 
element has a bearing surface fo\r bekring against a portion of a 
bone screw when said locking element 'is in said second position. 

104 . The plate of claim l02 in which said locking 
element has at least one camming susface. 

105. The plate of claim 102\ in which said locking 
element has at least one ramped surfac 

106. The plate of claim 102 \.n which said recess has a 
threaded portion. 

107. The plate of claim 1.06 ij^ which said locking 
element comprises a threaded member, 

108. The plate of claim 106 in wViich said locking 
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element has a (camming surface . 

109. The plate of claim 106 in which said locking 
element has a ramped surface . 

110. They plate of claim 106 in which said locking 
element comprises a\screw having a head portion and a threaded 
shaft . 

111. Thepla\te of claim 106 in which said head has a 
camming surface. 

112. Thk plate Vxf claim 106 in which said head has a 
ramped portion surface, 

113. The plate oE R^aim 102 in which said locking 
element comprises a r:ftvet 

114. The platte of d&ait^ 113 in which said rivet has a 
camming surface 

115. The plate of claify 113\in which said rivet has a 
ramped surface . 

116. The plate of claim \102 in which said recess has 
at least one camming surface for cooperation with said locking 
element . 

117. The plate of claim 116 V.n which said locking 
element has a camming surf ace . 

118. The plate of claim 102 iVi which said removed 
segment is arcuate and has the same or gAeater radius of 
curvature than the corresponding bone screw receiving hole 
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119. \ The plate of claim 102 further comprising an 
opening in the side wall of said bone screw receiving hole in 
communication wit la the side wall of said recess, said locking 
element having a projection to fit within said opening so as to 
cover a portion of said bone screw receiving hole when said 
locking element is movfed from said first position to said second 
position. 

120. The 
has a ramped surfa 

121. The 
element is permanent l 1 

122. The plat x 
least one segment remove 

123 . The plate o 




f claim 119 in which said projection 

m 102 in which said locking 
said plate. 

in which said head has at 



n which said plate has a 
length longer than said width, and said li^wer surface has a first 
concave curvature parallel to said width. 

124. The plate of claim 123i in which said first 
concave curvature has a radius of curvature in the order of 
approximately 16 to 21 mm. 

125. The plate of claim 102 in\ which said lower 
surface of said plate has a second concave\curvature parallel to 
said length. 

126. The plate of claim 125 wherein said second 
concave curvature has a radius of curvature greater than 15 cm 
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and less thkn 25 cm. 

127^ The plate of claim 102 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the corners of said plate and has at least one of said bone 
screw receiving titles located within the circumference of at one 
of said lobes. 

128. The pYate of claim 102 in which said plate has a 



screV receH 



length sufficier/t 

129. 
of said bone 
lower surface of s 

130. The 
longitudinal axes of 



>an at least three consecutive vertebrae, 
e plat\ of claim 102 in which the central axes 
nig holes are perpendicular to said 



id plat 



late on z 



:he bon 



angle of greater than 14 xieg 



:?jkim 102 in which the central 

sekrew receiving holes of at least 



one of said pairs of bdhe scrkr receiving holes form an included 



\ 



jfees aridv less than 30 degrees. 

131. The plate of cladW 102 Vn which the central 

longitudinal axes of the bone scL receiving holes of at least 

one of said pairs of bone screw receiving holes form an included 

angle greater than 2 0 degrees and lfess than 30 degrees. 

\ 

of claim 102 



132. The plate 



in which at least one of 



said bone screw receiving holes has mfeans for preventing a bone 
screw from passing entirely through said one of bone screw 
receiving holes. 



1 



133. The plate of claim 102 in\ which at least one of 
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said bone ^rew receiving holes has an upper diameter portion and 
a smaller loWr diameter portion to prevent a bone screw being 
placed in saidv one of bone screw receiving holes from passing 
entirely through, said one of bone screw receiving holes. 

134. T\ie plate of claim 102 in which at least a 
portion of said lo^er surface comprises a bone ingrowth material. 

135. The Jjlate of claim 102 in which at least a 
portion of said/T?5w^r \^urf ace comprises a bone growth material. 

e of claim 102 in which at least a 

is roughened to promote the growth 
ace . 

im 102 in which at least a portion 
terial to induce the formation 

138. The plate \f/cla:ftn in which said plate 
comprises bone morphogenetic protWn. 

139. The plate of claim\l02 in which at least a 
portion of said plate is made of a material which is resorbable, 

140. The plate of claim 139^ in which said resorbable 
material is polygyconate 

141. The plate of claim 139 dk which said resorbable 
material is impregnated with a fusion promoting substance. 

142. The plate of claim 102 in Which at least a portion 
of said lower surface is textured so as t6 promote bone ingrowth. 
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143\. The plate of claim 142 in which said textured 
portion is impregnated with a fusion promoting substance. 

144. The plate of claim 102 in which at least a portion 
of said lower surface comprises a time released bone growth 
inducing material 

145. The Wate of claim 102 in which at least one end 
of said plate has a means for removably engaging a compression 
tool . 

146. Ihe plat^Vof claim 145 in which said engaging 
me.ans comprises a \iepressie&^ in said at least one end of said 
plate . 

147. An antWior cieW%:al plate system for engaging at 
least two vertebrae of V humknXc^Wical spine along the anterior 
aspect of the spine, saidV system comprising: 

a plate having a length sufficient to span at least two 
adjacent cervical vertebrae, saidplatfe having a lower surface 
for contacting the cervical vertebrae and an upper surface 
opposite to said lower surface, said\ plate having a plurality of 
bone screw receiving holes extending through said plate from said 
upper surface to said lower surface, aG least one of said bone 
screw receiving holes being associated 4ith a first of the 
adjacent vertebrae and at least a second \of said bone screw 
receiving holes being associated with a second of the adjacent 
vertebrae, said bone screw receiving holes \each having an offset 
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recess for receiving a locking element; 

a plurality of bone screws each insertable into a 
respective one ory said bone screw receiving holes in a direction 
from said upper surface to said lower surface to secure said 
plate to a vertebra \ each of said bone screws retainable in a 
respective one of sai& bone screw receiving holes; and 

a plural d^^N^f locking elements each engageable in a 
respective one of skid offset recesses associated with said bone 
screw receiving holes , sam\)lurality of locking elements each 
being configured to lock one d^said bone screws to said plate by 
covering at least a poAion of V^de of said bone screw receiving 
holes below said upper suVface\ 

148. The plate sWtelra oM^Iaim -147 in which said 
locking element has a bearing sunfac©, Vor bearing against a 
portion of a bone screw when said \Lockii\g element is in said 
second position. 

149. The plate system of Waim 147 in which said 
locking element has a camming surface. 

150. The plate system of clad^m 147 in which said 
locking element has a ramped surface. 

151. The plate system of claitA 147 in which said 
recess has a threaded portion. 

152. The plate system of claim ^51 in which said 
locking element comprises a threaded portion. 
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The plate system of claim 152 in which said 
locking elemenfc^has a camming surface. 

154. The plate system of claim 152 in which said 
locking element has a ramped surface. 

155. The\plate system of claim 151 in which said 
locking element comprises a screw having a head portion and a 
threaded shaft . 

156. The [plati^ system of claim 155 in which said screw 
has a camming surf at 

157. The p\ate dysb^m of claim 155 in which said screw 
has a ramped surface, 

158. The pla&e sy^teffc^\>f claim 147 in which said 
locking element comprises\a 

159. The plate sy^t^m/ of ^plaim 158 in which said rivet 
has a camming surface . 

160. The plate system c\E cl^im 158 in which said rivet 
has a ramped surface , 

161. The plate system of\ claim 147 in which said 
recess has at least one camming surface for cooperation with said 
locking element. 

162. The plate system of cla\m 161 in which said 
locking element has a camming surface, 

163 . The plate system of claiih 147 in which said 
locking element has a removed segment tha\: is arcuate and has the 
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same or greaVer radius of curvature than the corresponding bone 
screw receiving hole. 

164. Vrhe plate system of claim 147 further comprising 
an opening in the\ side wall of one of said bone screw receiving 
hole in communication with the side wall of said recess, said 
locking element havihg a projection adapted to fit within said 
side wall opening so as to cover a portion of said one of said 
bone screw receiving ho\e when said locking element is moved from 
a first position to a (secbfid position, 

165. The pla^e s^st^o of claim 164 in which said 
projection has a ramped^ 

166. The plate\ system $£\claim 147 in which said 




d to said plate. 

147 in which at least 
removably engaging a 



locking element is permanent 

167. The plate sys 
one end of said plate has a mea) 
compression tool. 

168. The plate system of fclaim 1167 in which said 
engaging means comprises a depression\in said at least one end of 
said plate. 

169. The plate system of claiA 147 in which said recess 
for receiving a locking element comprises a thread on the 
interior of at least one of said bone screw receiving holes. 

170. The plate system of claim 147 in which said 
locking element covers at least a portion skid bone screw 
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receiving hole\when placed in said recess . 

171. Vhe plate system of claim 147 in which said plate 
has a width and length longer than said width, and said lower 
surface has a first concave curvature parallel to said width. 

172. TheXplate system of claim 171 in which said first 
concave curvature hasya radius of curvature of the order of 
approximately 16- 

173. IThe plalte system of claim 171 in which said lower 
surface of said plate has\ as, second concave curvature parallel to 
said length. 

174. 

second concave curva 
15 cm and less than 
175. The 
has a generally rec 
from at least the corners 
said bone screw receiving 
of said lobes. 




aim 173 in which said 
of curvature greater than 



147 in which said plate 

ha s 1 obe s ext endi ng 
nd has at least one of 
thin the circumference 



176. The plate system of cladm 147 in which said plate 
has a length sufficient to span at leaslj; three consecutive 
vertebrae . 

177. The plate system of claim \l47 in which the central 
axes of said bone screw receiving holes aAe perpendicular to said 



lower surface of said plate. 
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178. Vhe plate system of claim 147 in which each of 
said bone screws Viave a head dimensioned to achieve an 
interference fit w^th a respective one of said bone screw 
receiving holes. 

179. The plate system of claim 147 in which said bone 
screw and said locking Element have heads with means for engaging 
a tool for rotating said^bone screws and said locking element 

180. The pTSt^a system of claim 147 in which each of 
said bone screws has\ a headend a first irregular depression in 
the top of said head,\ and saio\\ocking element has a head portion 



?Ping . 




d head, both of said 
cross section, 
in which each of 

in which each of 
ead, a shank which 



and a second irregular\depressiWi> 
first and second depressions hava^ng^ 

181. The plate Nsystem 
said bone screws are self-taN 

182. The plate sysU 
said bone screws has a tip remote 

is tapered from said head to said tip, ^nd a ^thread having a 
substantially constant crest diameter ov^r substantially the 
length of said shank, 

183. The plate system of claim \82 in which said 
thread of each of said bone screws has a th\n profile and a sharp 
crest . 

184. The plate system of claim 147Un which said bone 
screws and said locking element do not project\above the upper 
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surface of said plate when said plate is installed. 

185.Vrhe plate system of claim 147 in which at least 
one of said bone\ screw receiving holes has means for preventing a 
bone screw from passing through said bone screw receiving hole. 



\ 



186. The plate system of claim 147 in which each of 



\ 



said bone screw receiving holes has an upper diameter portion and 
a smaller lower diram^ter portion to prevent a bone screw being 
placed in said bqne scre^ receiving hole from passing through 
said bone screw receiving \h x Qle . 

187. The plate syiste^n of claim 147 in which at least a 




es a bone growth material . 
aim 147 in which at least a 
material to induce the 



7 in which said plate 



portion of said lowei 

188. The plat 
portion of said plate is\poated 
formation of bone. 

189. The plate syster 
comprises bone morphogenetic pi 

190. The plate system of c\aim 147 in which at least a 
portion of said plate is made of a material which is resorbable. 

191. The plate system of clain\ 190 in which said 
resorbable material is polygyconate . 

192. The plate system of claim 1^90 in which said 
resorbable material is impregnated with a fusion promoting 
substance . 

193. The plate system of claim 147 \n which at least a 
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portion of sa^d lower surface is textured so as to induce bone 
ingrowth. 

194. The plate system of claim 193 in which said 
textured portion i^s impregnated with a fusion promoting 
substance . 

195. The pl^te system of claim 147 in which at least a 
portion of said lower Surface comprises a time released bone 
growth inducing m< 

196. 

portion of said low! 
of bone along said id* 

197. The pla\e 
one end of said plate 
end of a compression tool 

198. The plate syste^ 



m of claim 147 in which at least a 
is^ roughened to promote the growth 

aim 147 in which at least 
pvably engaging the first 

97 in which said 



engaging means comprises a depression^ in sa\j.d at least one end of 
said plate. 

199. The plate system of claim 197 in which said 
opening comprises a longitudinal slot al\ng the longitudinal axis 
of said plate. 

200. An anterior cervical plate \for engaging at least 
two vertebrae of a human cervical spine along the anterior aspect 
of the spine, said plate having a length sufficient to span at 
least two adjacent cervical vertebrae, a lower\ surface for 
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contacting the cervicaU vertebrae, and an upper surface opposite 
to said lower surface; a plurality of bone screw receiving holes 
associated with at. leasCVfirst and a second of the adjacent 
vertebrae, said plurality bf\bone screw receiving holes extending 
through said plate fromteaid toer surface to said lower surface, 
at least one of said pluralities bone screw receiving holes 
having a reduced diameter roweff portion and an increased diameter 
upper portion proximate said upfceA surf ace; and a locking element 
engageable in said increased diameter upper portion of one of 
said bone screw receiving holes tA lock one of said bone screws 
to said plate, said locking element\ adapted to bear against one 
of said bone screws when in one of s^id bone screw receiving 
holes. 

201. The plate of claim 200 ^n which said locking 
element is coaxially engageable £o one df said bone screw 
receiving holes. 

202. The plate of claim 200 in \khich said plate has a 
length longer than said width, and said lotfer surface has a first 
concave curvature parallel to said width. 

203. The plate of claim 202 in whi&h said first concave 
curvature has a radius of curvature in the orSler of 
approximately 16-21 mm. 

204. The plate of claim 200 in which \said lower surface 
of said plate has a second concave curvature parallel to said 
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length. 

205. TheVplate of claim 20,4 in which said second 
concave curvature has a radius of curvature greater than 
approximately 15 cm and less than approximately 25 cm. 

206. The plaVe of claim 200 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the corners of said folate and has at least one of said bone 
screw receiving holes/loc^\d within the circumference of said 
lobes . 

207. The plkte of c\\im 200 in which said lower 
surface of said plate has a complex concave curvature configured 



at least two vertebrae, 
longitudinal axis that 
surface at the location 
of said bone screw 
active bone screw in a 
said respective bone 



to mate with the vertebra^ bodied the 
and each bone screw receiving hole 
is generally perpendicular t^ saiq Uow^ 
of said bone screw receiving nfc)le/an& e^h 
receiving holes is formed to retain a\res 
position in which the longitudinal axi& o 

screw is aligned with the longitudinal kx.is of said bone screw 
receiving hole, 

208. The plate of claim 200 in\ which said increased 
upper portion of said bone screw receiving\ holes has a threaded 
portion. 

209. The plate of claim 200 further comprising a thread 
on the interior of one of said bone screw receiving hole. 
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210. The plate of claim 200 in which at least one of 
said bone screw receiving holes has means for preventing a bone 
screw from passing entirely through said one of bone screw 
receiving holes, 

211. The plate\pf claim 200 in which at least one of 
said bone screw receiving l^oles has an upper diameter portion and 
a smaller lower diameter portion to prevent a bone screw being 
placed in said one of bone scVew receiving holes from passing 

b© 



entirely through said on 

212. The plate \of claS 
longitudinal axes of the bone sc 



>ne screw receiving holes. 
200 in which the central 

receiving holes of at least 



re( 



one of said pairs of bone screw 
angle of greater than 14 de 

213. The plate of c\aim 
longitudinal axes of the bone ^ 
one of said pairs of bone screw r 



20B i 



rew rece 



zeiv 



ing holes form an included 
s than 30 degrees, 
which the central 
ing holes of at least 
les form an included 



|0 degrees, 
rh said locking 



angle greater than 2 0 degrees and less 

214. The plate of claim 200 ii 
element comprises a cap. 

215. The plate of claim 200 in which said locking 
element covers at least a portion of one of\said bone screw 
receiving holes. 

| 216. The plate of claim 200 in whidh each of said bone 
screws have a head dimensioned to achieve an Interference fit 



C : \TEMP\CERVICAL . wpd 



109 



with a respective one of said bone screw receiving holes. 

217. THe plate of claim 200 in which said bone screws 
and said locking element each have a head with means for 
engagement by the same tool for rotating said bone screw and said 
locking element 

218. The platte of claim 200 in which each of said bone 
screws has a head with an\irregular depression in the top of said 
head and said locking el^m^git has a head portion with an 
irregular depression,\both said depressions having the same 
cross sectional area 

219. The platte of cl\a^n 200 in which each of said bone 
screws is a self-tapping 

220. The plate o^ clai 
screws has a tip remote from 

from said head to said tip, and^ thread having a substantially 
constant crest diameter over most of \the' length of said shank. 

221. The plate of claim 22o\ in which said thread of 
each of said bone screws has a thin profile and a sharp crest. 

222. The plate of claim 200 in which said bone screws 
and said locking element do not project above the upper surface 
of said plate when said plate is ins 

223. The plate of claim 200 in wttich the central axes 
of said bone screw receiving holes are perpendicular to said 
lower surface of said plate 



0 in which each of said bone 
.eacL a shank which is tapered 
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224. The plate of claim 200 in which said plate has a 

■ \ ! 
length sufficient \o span at least three consecutive cervical 

vertebrae . 

225. The pl^te of claim ^00 in which said bone screws 
are convergent . 

226. The plat^y of claim 200 in which at least a portion 
of said lower surfac^compjrises a bone growth material. 

claim 200 in which at least a portion 
comprises a bone ingrowth material . 

200 in which at least a portion 



.ate 



of claim 



227. The 
of said lower surfac 

228. The plcfcte 
of said plate is coated\with a 
of bone . 

229. The plate o\ cla 
comprises bone morphogenetidv pr<£>te\Ln 

230. The plate of claim 00 
portion of said plate is made of a 

231. The plate of claim 2 00\ in 



erial to induce the formation 

2^0 in which said plate 

in which at least a 

al which is resorbable, 
hich said resorbable 



iter 



material is polygyconate . 

232. The plate of claim 230 ih which said resorbable 
material is impregnated with a fusion promoting substance. 

233. The plate of claim 200 in which at least a portion 
of said lower surface is textured so as to induce bone ingrowth. 

234. The plate of claim 233 in wmich said textured 
portion is impregnated with a fusion promoting substance. 
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235. Th^t plate of claim 200 in which at least a portion 
of said lower surface comprises a time released bone growth 
inducing material . ; 

236. The plate of claim 200 in which at least a portion 
of said lower surface roughened to promote the growth of bone 
along said lower surface\ 

237. The plate &f claim 200 in which said plate 
includes an aperture betwe^ said first end and said second end 
proximate at least one £>f sa\£ bone screw receiving holes. 

t^a^m 237 in which said aperture 
^dinal axis of said plate. 

in which at least one end 



238. The plad 
comprises a slot along 

239. The plate 
of said plate has means foi 
compression tool. 

240. The plate of c\aim 
means comprises a depression irr 
plate . 

241. An anterior cervical 




engaging the first end of a 



which said engaging 



ast one end of said 



system for engaging at 



least two vertebrae of a human cervical \spine along the anterior 

ris^riq : 



aspect of the spine, said system comprising 

a plate having a length sufficient to span at least two 
adjacent cervical vertebrae, a lower surface for contacting the 
adjacent cervical vertebrae, and an upper surface opposite to 
said lower surface; 
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a plurality of bone screw receiving holes associated 
with at least a first Nand a second of the adjacent cervical 
vertebrae, said plurality of bone screw receiving holes extending 
through said plate from said upper surface to said lower surface, 
at least one of said plurality of bone screw receiving holes 
having a reduced diameter ]Wer portion and an increased diameter 
upper portion proximate saic^ upper surface; 

a plurality of fc>on£V screws each having a longitudinal 
axis for insertion into a\respte6£ive one of said plurality of 
bone screw receiving holes\ in a\ direction from said upper surface 
to said lower surface and hWincAa head for engaging said plate 



r d plate to a vertebra; and 
\xn said increased diameter 
receiving holes to lock 



below said upper surface to secure 

a locking element er 
upper portion of one of said bo\ 
one of said bone screws to said plate 

242. The plate system of cl^im 241 in which said 
recess has a threaded portion. 

243. The plate system of clai\n 241 in which said 
locking element comprises a cap . 

244. The plate system of claim ^41 in which said 
locking element covers at least a portion qf one of said bone 
screw receiving holes. 

245. The plate system of claim 24l\in which said 
locking element is coaxially engageable to one of said bone screw 



C : \TEMP\CERVI CAL . wpd 



113 



receiving hol< 

246. The plate system of claim 241 in which said plate 
has a length sufficient to span at least three consecutive 
cervical vertebra^ 

247. The &Late system of claim 245 in which said plate 
includes an aperture ^between said first end and said second end 
proximate at least one\of said bone screw receiving holes. 

248. The plate^ system of claim 247 in which said 
aperture comprises arns4^>t\ along the longitudinal axis of said 
plate . 

249. The 
has a length longer 
concave curvature par^] 

250. The plat? 
concave curvature has a 
approximately about 16-21 rrto 

251. The plate system of \claVm 241 in which said lower 
surface of said plate has a concave burvature parallel to said 
length . 

252. The plate system of claW 251 in which said 
concave curvature has a radius of curvature approximately 15 cm 
and less than approximately 25 cm. 

253. The plate system of claiJh 241 in which said plate 
has a generally rectangular conf iguration\ with lobes extending 




^m of claim 241 in which said plate 
dth, and said lower surface has a 
width. 

claim 249 in which said 
rvature in the order of 
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from at least the corners of said plate and has at least one of 
said bone screw receiving\ holes located within the circumference 
of said lobes. 

254. The plate system of claim 241 in which said lower 
surface of said plate has a complex concave curvature configured 
to mate with the vertebral bodies of the at least two vertebrae, 
and each bone screw receiving Viole has a longitudinal axis that 
is generally perpendicular /to s&>id lower surface at the location 
of said bone screw receiving hore and each of said bone screw 
receiving holes is formed fto retain \ respective bone screw in a 
position in which the longitudinal axrs of said respective bone 
screw is aligned with the lcmgituddinal axis of said bone screw 
receiving hole. \ I \\ 

255. The plate system of eiain™241 in which each of 
said bone screws have a head dimensioned feo achieve an 
interference fit with a respective one\of aaid bone screw 
receiving holes. \ \ 

256. The plate system of claiVn 241 in which said bone 
screws and said locking element each have a head with means for 
engagement by the same tool for rotating said bone screw and said 
locking element. 

257. The plate system of claim 2\41 in which each of 
said bone screws has a head with an irregular depression in the 



1 



i 



top of said head and said locking element has a head portion with 
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an irregular depression^ both of said depressions having the same 
cross sectional area. 

258. The plate\system of claim 241 in which each of 
said bone screws is a self\ tapping screw. 

259. The plate system of claim 2,41 in which each of 
said bone screws has a tip remote from said head, a shank which 
is tapered from said tyzad to kaid tip, and a thread having a 
substantially constant crest diameter over most of the length of 
said shank. 



260. The pi 
thread of each of said 
crest . 




of claim 259 in which said 

has a thin profile and a sharp 



lim 241 in which said bone 



Laim 241 in which said bone 



261. The plat< 
screws are convergent 

2 62 . The pl< 

screws and said locking element do nott project above the upper 
surface of said plate when said plate As installed. 

263. The plate system of claim 241 in which said 
increased diameter upper portion for retaining a locking element 
comprises a thread on the interior of one\ of said bone screw 
receiving hole. 

264. The plate system of claim 2ftl in which at least 
one of said bone screw receiving holes has Wans for preventing a 
bone screw from passing entirely through sakd one of bone screw 
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si 
H 

in 
y 

~ 

u 
M 
£3 

a 



receiving hoYes. 

265 X The plate system of claim 241 in which at least 
one of said bone screw receiving holes has an upper diameter 
portion and a smaller lower diameter portion to prevent a bone 
screw being placed, in said one of bone screw receiving holes from 
passing entirely through said one of bone screw receiving holes. 

266. The p\ate system of claim 241 in which the central 
axes of said bone^ scr^w receiving holes are perpendicular to said 

-ate 

^he plat^\ system of claim 241 in which at least a 
vower surtvq.ee comprises a bone ingrowth material. 

Sfcfcem of claim 241 in which at least a 
i comprises a bone growth material, 
of claim 241 in which at least a 
r s cjbat^d Vith a material to induce the 



sai< 



lower surface o| 
267. 

portion of said 

268. Th^ plate s 
portion of said loW^r surfa 

269. The p\ate sy 
portion of said plate 



formation of bone. 

270. The plate system V>f claim 241 in which said plate 
comprises bone morphogenetic protein. 

271. The plate system oV- claim 241 in which at least a 
portion of said plate is made of a Vnaterial which is resorbable. 

272. The plate system of \:laim 271 in which said 
resorbable material is polygyconate . 

273. The plate system of clAim 271 in which said 
resorbable material is impregnated with a fusion promoting 
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substance , 



274. The blate system of claim 241 in which at least a 
portion of said loweir surface is textured so as to induce bone 
ingrowth . 

275. The pla&e system of claim 274 in which said 
textured portion is impregnated with a fusion promoting 
substance . 

:em of claim 241 in which at least a 
comprises a time released bone 



ite s^rst< 



surf ac 



plate of clair 



276. The pi 
portion of said lower 
growth inducing materi 1 

277. The 
of said lower surface is 
along said lower surface 

278. The plate system o 
includes an aperture between 
proximate at least one of said bone 

279. The plate system of c 



241 in which at least a portion 
promote the growth of bone 



cl 



said/ Sirs 



^im 241 in which said plate 
end and said second end 
receiving holes, 
.aim \278 in which said 



sere 



aperture comprises a slot along the longitudinal axis of said 
plate . 

280. The plate system of claiA 241 in which at least 
one end of said plate has means for removably engaging the first 
end of a compression tool. 

281. The plate system of claim 2B0 in which said 
engaging means comprises a depression in sAid at least one end of 
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said plate 

282. An\ anterior cervical plate system for engaging at 
least three vertebrae of a human cervical spine along the 
anterior aspect of the spine, said device comprising: 

a plate havihg a generally rectangular configuration 
with a first end/ a seb&nd end, sides, and a length sufficient to 
span at least tw<^> adj acerirt\ cervical vertebrae, said plate having: 
rounded\ lobes at\ ekch corner of said generally 

having rounded lobes on said 
second ends; 



rectangular cWifigurat 
sides between said firs 



a lower surface for 
and an upper surface oppo 

a bi- concave ciWvat 
aspect of the cervical 
curvature having a long 
longitudinal axis of sai 




ing the cervical vertebrae 

said lower surface; 
yconforming to the anterior 

ordosis, said bi -concave 
concave curvature along the 
and a transverse concave 



curvature along the transverse axis of said plate; 

a plurality of bone screw rfeheiving holes extending 
through said plate from said upper surface to said lower 
surface and having a reduced diameter portion near said 
lower surface, a respective one of said plurality of bone 
screw receiving holes located at each of said rounded lobes 
such that said plate has a first pairi of said bone screw 
receiving holes located at said first\end of said plate 
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corresponding to a first of the adjacent vertebrae, a second 

pair of said l\one screw receiving holes corresponding to a 

second of the ddjacent vertebrae, and a third pair of said 

living 



bone screw rece 
adjacent vertebra^ 
a plural 
screw placed in sfaid bon 
plurality of locking eletrn 
respective one of $aid bon 



Y 



holes corresponding to a third of the 
and 

locking elements for locking a bone 
screw receiving holes, each of said 
coaxially engageable in a 
screw receiving holes to lock a bone 
screw to said plate \ each ofi saiu locking elements having a 
bottom surface and a Vop surfiace ^t* 1 a depression for engaging a 
tool used to lock and unlock said lacking element to said plate, 
said bottom surface configured \to fi\\\over the bone screw and 
bear against the bone screw. 

283 . The plate system &f c1!e 

\ v 

longitudinal axes of the boney screw re 
one of said pairs of bone screw\receiving holes form an included 
angle of greater than 14 degrees and less than 30 degrees. 

284. The plate system of claim 282 in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receivang holes form an included 
angle greater than 2 0 degrees and less \ than 3 0 degrees. 

285. The plate system of claim 282 in which said plate 
has a length longer than said width, anal said lower surface has 



urn 



2 82 in which the central 

\ 

eceivang holes of at least 
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concave curvature parallel to said length, said concave curvature 
having a radius of curvatur^ greater than 15 cm and less than 25 
cm. 

286. The plate syskem of claim 282 in which said plate 
has a length longer than said wadth, and said lower surface has a 
first concave curvature parallel\to said width. 

287. The plate system <^f claim 282 in which said first 
concave curvature has a radius of Curvature in the order of 
approximately 16 to 21 mm. 

288. The plate sys 
surface of said plate has a s 
said length. 

289. The plate syste 
concave curvature has a radius o 
and less than 2 5 cm. 

290. The plate system of d 
locking element comprises a cap 



aim 287 in which said lower 
ve curvature parallel to 

8 wherein said second 
reater than 15 cm 

which said 



291. An anterior cervical plating system for engaging 
at least three vertebrae of a human cervical Ipine along the 



anterior aspect of the spine, said device comprising 



\isinq : 



a plate having a generally rectangular configuration 
with a first end, a second end, sides, and a length sufficient to 
span at l^ast two adjacent cervical vertebrae, said plate having: 

'rounded lobes at each corner of said generally 
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rectangular configuration and having rounded lobes on said 
sides between kid first and second ends; 

a lower surface for contacting the cervical vertebrae 
and an upper surface opposite to said lower surface; 

a bi- concave cWvature for conforming to the anterior 
aspect of the cervical spine in lordosis, said bi-concave 
curvature having A longitudinal concave curvature along the 
longitudinal axis bf sa\d \late and a transverse concave 
curvature along thk tran^ver\e axis of said plate; 

a plurality of tone Y&crewVreceiving holes extending 
through said plate frVm skid uppW surface to said lower 
surface and having a re>duded\ diameter portion near said 
lower surface, a respective o\e of^said plurality of bone 
screw receiving holes located V ea\ of said rounded lobes 
such that said plate has a f irslk pair of said bone screw 
receiving holes located at said fiirst end of said plate 
corresponding to a first of the adjacent vertebrae, a second 
pair of said bone screw receiving holes corresponding to a 
second of the adjacent vertebrae, aAd a third pair of bone 
screw receiving holes corresponding \o a third of the 
adjacent vertebrae, each of said bone\ screw receiving holes 
having an offset recess for receiving k locking element; and 
a plurality of locking elements fo\r locking a bone 
screw placed in said bone screw receiving hole, each of said 
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plurality of lockiW elements engageable in a respective one of 
said offset recesses to lock a bone screw to said plate, each of 
said locking elements having a bottom surface and a top surface 
with a depression for engaging a tool used to lock and unlock 
said locking element to\ said plate, said bottom surface 
configured to fit over t\e bone screw and bear against the bone 
screw, 

sm of claim 291 in which the central 
jrew receiving holes of at least 
sceiving holes form an included 



2 92. The Mate s 
longitudinal axes of\ the borf 
one of said pairs of ^pone scr 
angle of greater than 

2 93. The plat 
longitudinal axes of the 
one of said pairs of bone s* 



4 degrieesyand less than 30 degrees 



syst 



sm\03 



Done 



sere 



c^im 2,91 in which the central 
receiving holes of at least 



J 



ew receiving holes form an included 
angle greater than 2 0 degrees and less, than 3 0 degrees. 

294. The plate system of\ claim 2 91 in which said plate 
has a length longer than said width, \ and said lower surface has 
concave curvature parallel to said leVigth, said concave curvature 
having a radius of curvature greater than 15 cm and less than 25 
cm. \ 

295. The plate system of claim 291 in which said plate 
has a length longer than said width, and\said lower surface has a 
first concave curvature parallel to said Width. 

296. The plate system of claim \295 in which said first 
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concave curvatura has a radius of curvature in the order of 
approximately 16 fio 21 mm. 

297. Thk plate system of claim 296 in which said lower 
surface of said platte has a second concave curvature parallel to 
said length. 

system of claim 297 wherein said second 
radius of curvature greater than 15 cm 



fcte 



is a 



2 98. The pi 
concave curvature 
and less than 25 cm\. 

299. An arijterior 
two vertebrae of a hu\nan ce 
of the spine, said pla^e hav^fig 
the cervical vertebrae 
lower surface, said plat 



leal plate for engaging at least 
1 spine along the anterior aspect 
lower surface for contacting 
d aiji \ipp^ surface opposite to said 
urality of bone screw 



:e\ha; 



receiving holes extending through sail plate from said upper 
surface to said lower surface, aA least a first and second of 
said bone screw receiving holes bekng associated with a first of 
the cervical vertebrae, and a receste associated with said at 
least first and second of said bone tecrew receiving holes, said 
recess having a configuration for retaining a locking element for 
locking at least two bone screws in Sckd at least first and 
second bone screw receiving holes, the \central longitudinal axis 
of said recess being offset from a transverse line passing 
through the central longitudinal axes of \ said first and second 
bone screw receiving holes. 
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300. The plate of claim 299 further comprising at least 
a third bone screw receiving hole corresponding to the area 
between the first and second cervical vertebrae, and said recess 
being associated with sadxi first and second bone screw receiving 
holes and with said third Done screw receiving hole. 

301. The plate of\claim 300 in which said recess 
overlaps a portion of sa}*^<i\rst bone screw receiving hole and 

Jiole. 

299 in which said recess 




one screw receiving holes, 
in which said plate has a 
ower surface has a first 

ich said first 
ture\ in the order of 



said third bone screw re 

302 . The plate 
overlaps a portion of at 1 

303 . The plate o 
length longer than said width 
concave curvature parallel to 

304. The plate of cla\ 
concave curvature has a radius of 
approximately 16 to 21 mm. 

305. The plate of claim 299 ik which said lower 
surface of said plate has a second concav^ curvature parallel to 
said length. 

306. The plate of claim 305 wherein said second 
concave curvature has a radius of curvature greater than 15 cm 
and less than 25 cm. 

307. The plate of claim 299 in which said plate has a 
length sufficient to span at least three consecutive vertebrae 
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308. The\plate of claim 299 in which said lower 
surface of said plate^ has a complex concave curvature configured 
to mate with the vertebral bodies of the at least two vertebrae, 
and each bone screw receiving hole has a longitudinal axis that 
is generally perpendicular to said lower surface at the location 
of said bone screw receiving hole and each of said bone screw 
receiving holes is f oi^tfigd^tV retain a respective bone screw in a 
position in which the| longitudinal axis of said respective bone 
screw is aligned with\the longitudinal axis of said bone screw 
receiving hole. 

309. The plate* of claim w9 in which the central 
longitudinal axes of the \>one scn^w^eceiving holes of at least 
one of said pairs of bone screw r^cei^ing holes form an included 
angle of greater than 14 degrees Ar\d l^ps than 30 degrees, 

310. The plate of cis^im 2§9 ik which the central- 
longitudinal axes of the bone screw deceiving holes of at least 
one of said pairs of bone screw receiving \holes form an included 
angle greater than 20 degrees and less\than 30 degrees. 

311. The plate of claim 299 im which at least a portion 
of said lower surface comprises a bone growth material. 

312. The plate of claim 299 in Which at least a portion 
of said lower surface comprises a bone ingrowth material. 

313. The plate of claim 299 in ^ihich at least a portion 
of said plate is coated with a material tot induce the formation 
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of bone . 

314. The plVte of claim 299 in which said plate 
comprises bone morphogenetic protein. 

315. The plane of claim 299 in which at least a 
portion of said plate is Vade of a material which is resorbable. 

316. The plate o\ claim 315 in which said resorbable 
material is polygycor 

317. The p]\ate of\c^Laim 315 in which said resorbable 
material is impregnated with fusion promoting substance. 

318. The plattp of clalNn 299 in which at least a portion 
of said lower surface is\ textured \so as to promote bone ingrowth. 



8 in which said textured 
romoting substance. 

which at least a portion 
eleased bone growth 



319. The plate 
portion is impregnated witli 

320. The plate of ^laitji 
of said lower surface compri 
inducing material . 

321. The plate of claim 299 M_n which at least a portion 
of said lower surface is roughened to promote the growth of bone 
along said lower surface 

322. The plate of claim 299 iA which said aperture 
comprises a slot along the longitudinal a*is of said plate. 

323. The plate of claim 299 in Which at least at one 
end of sai^d plate includes means for engaging a compression tool 

l 324. The plate of claim 323 in which said engaging 
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means comprises a. recess. 

325. Thte plate of claim 323 in which said engaging 
means comprises a depression in said at least one end of said 
plate . 

326. An anteVior cervical plate for engaging at least 
two vertebrae of a humaf^ cervical spine along the anterior aspect 
of the spine, said p|Late "Wving a length sufficient to span at 
least two adjacent c^rvica\ \ertebrae, said plate having a lower 
surface for contacting the derv^cal vertebrae and an upper 
surface opposite to sa\d loweY surface, said plate having a 



plurality of bone screw 
plate from said upper sur] 
first and second of said bo^ 
associated with a first of th\ 
for retaining a locking element^ 



sa 



iew 



fOJ 



)les extending through said 
lower surface, at least a 
jeiving holes being 
^vertebrae, and a recess 
Lng bone screws in said 



bone screw receiving holes, said redess haV/ing a central 
longitudinal axis offset from a transVerse line passing through 
the central longitudinal axes of said Virst and second bone screw 
receiving holes, and a locking element Vovably engageable in said 
recess being movable from at least a firW position to a second 
position, said locking element being configured so as to permit 
insertion of bone screws into each of said\ first and second bone 
screw receiving holes when in said first pcLition, and said head 
bearing against at least a portion of at lelst one of said bone 
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screws in said\ first and second bone screw receiving holes when 
moved to said second position. 

327. The plate of claim 326 in which said locking 
element has a beardng surface for bearing against a bone screw. 

328. The plate of claim 326 in which said locking 
element has a camming surface. 

329. The plaice of claim 326 in which said locking 
element has a ranged "buVf ace . 

330. Tthe platkof claim 326 in which said recess has 
threaded portion. 

331. Th<? 
element comprises a 

332. The 
element has a camming s\ 

333. The plate of 7 claym 3^30 in which said locking 
element has a ramped surface. 

334. The plate of claim\ 330 in which said locking 
element comprises a screw having c\ head portion and a threaded 
shaft. 

335. The plate of claim 33^p in which said locking 
element has a camming surface , 

336. The plate of claim 330 \in which said locking 
element has a ramped surface , 

337. The plate of claim 326 *in which said locking 




laim 330 in which said locking 
ion. 

330 in which said locking 
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element comprises a rivet. 

338. \The plate of claim 337 in which said rivet has a 
camming surface , 

339. The\ plate of claim 337 in which said rivet has a 
ramped surface. 

340. The p\ate of claim 326 in which said recess has 
at least one camming s\irface for cooperation with said locking 
element . 

claim 326 in which said head has at 
^e\ef rom. 
ycla^im 341 in which said removed 
as of curvature as the 



341. Thfe 
least one segment 

342. The 
segment has the same 
corresponding bone scr$w receivRl 

343. The platfe of el 
opening in the side wall of sai 
communication with the sideNwal 
element having a plurality of proj< 
wall openings so as to cover a 
receiving hole when said locking 
position to said second position. 

344. The plate of claim 
have a ramped surface. 

345. The plate of clc 
element is permanently attached 




r comprising an 
receiving holes in 
ess, said locking 
o fit within said side 
aid bone screw 
moved from said first 

which said projections 

hich said locking 
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346. The pirate of claim 326 in which said locking 
element has at least three segments removed therefrom, each of 
said at least three segments corresponding to a different bone 
screw receiving hole whereby movement of said locking element 
from said first position t© said second position causes said 
locking element to bear against at least a portion of the bone 
screws in said three bone screw receiving holes. 

347. The plate of claim 326 in which said locking 
element has at least four segments removed, each of said at least 
four segments corresponding to >a Viif f erent bone screw receiving 
hole whereby movement of aaid locWng element from said first 
position to said second position causes said locking element to 
bear against at least a porOion of bone screws in said four 
bone screw receiving holes. \ 

348. The plate of clad ( m 
element covers at least a portion, 
when placed in said recess . \ j 

349. The plate of claim 326 in Which said locking 
element covers at least a portion of one af said bone screw 
receiving holes. \ 

350. The plate of claim 326 in which said plate has a 
length longer than said width, and said lower surface has a first 
concave curvature parallel to said width. \ 

351. The plate of claim 350 in whifch said first 



which said locking 

screw receiving hole 



C : \TEMP\CERVI CAL . wpd 



131 



concave curvature hate a radius of curvature of the order of 
approximately 16-21 mb. 

352. The plkte of claim 326 in which said lower 
surface of said plate hks a second concave curvature parallel to 
said length. 

353. The plate \of claim 352 in which said second 
concave curvature has a radius of curvature greater than 
approximately 15 cm and^^M than approximately 25 cm. 

354. The plclte or^claim 326 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the corners of sai$ plate\Vnd has at least one of said bone 



screw receiving holes located 
lobes. 



wi 



in the circumference of said 



355. The plate of \claim\32a in which said plate has a 
length sufficient to span at JS^fst\th^ee consecutive vertebrae. 

356. The plate of claim 326 iVi which the central axes 
of said bone screw receiving holes aVe perpendicular to said 
lower surface of said plate. 

357. The plate of claim 326 \in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle of greater than 14 degrees and le4s than 30 degrees. 

358. The plate of claim 326 int which the central 
longitudinal axes of the bone screw receiving holes of at least 
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one of said pai^s of bone screw receiving holes form an included 
angle greater tW^n 20 degrees and less than 30 degrees. 

359. The plate of claim 3'26 in which at least a 
portion of said loWer surface comprises a bone ingrowth material 

360. The palate of claim 326 in which at least a portion 
of said lower surf ace\ comprises a bone growth material. 

361. The plafte of claim 326 in which at least a portion 
of said plate is coated With a material to induce the formation 
of bone. 



362. The pl^te 
comprises bone morphoc 

363. The pic 
portion of said plate 

364. The plate 
material is polygyconate 

365. The plate 
material is impregnated 

366. The plate of claim 




326 



which said plate 

in which at least a 
erial which is resorbable, 
which said resorbable 

which said resorbable 
omoting substance . 
in which at least a portion 



of said lower surface is textured so\as to promote bone ingrowth. 

367. The plate of claim 366\in which said textured 
portion is impregnated with a fusion promoting substance. 

368. The plate of claim 326 in which at least a portion 
of said l^ower surface comprises a time Released bone growth 
inducing material . 



C: \TEMP\CERVICAL.Wpd 



133 



» 



369. Thte plate of claim 326 in which at least a portion 
of said lower surfkce is roughened to promote the growth of bone 
along said lower surface. 

370. The plate of claim 326 in which at least one end 
of said plate has means^ for removably engaging a compression 
tool . 



371. The 
means comprises a de 



>lat<^ 



of claim 370 in which said engaging 
>ressidtn\at least one end of said plate. 
372. The &Late oA c\aim 326 in which said plate 
includes an opening p^)ximate\sa\d second bone screw receiving 
holes associated with sVid secfondL^adjacent vertebrae. 



373 . The plat* of cl 
comprises a slot along thd longi 



m\ 



72 in which said opening 
UudM^l axis of said plate. 



L 



374. An anterior\cerv/L&al folate for engaging at least 
two vertebrae of a human cervical srjine^ along the anterior aspect 
of the spine, said device comprising 

a plate having a first end,\ a second end, and a length 
sufficient to span at least two adjaceVit cervical vertebrae, said 
plate having a lower surface for contacting the cervical 
vertebrae and an upper surface opposite Vo said lower surface, 
said plate having a plurality of bone scAew receiving holes 
extending through said plate from said upAer surface to said 
lower surface, at least a first and second\of said bone screw 
receiving holes being associated with a firpt of the adjacent 
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vertebrae, andj\a recess for retaining a locking element for 
locking bone scrWs in said bone screw receiving holes, said 
recess having a central longitudinal axis offset from a 
transverse line passing through the central longitudinal axes of 
said first and secondybone screw receiving holes, and a locking 
element movably engageable in said recess having a head and being 
movable from at least a\first position to a second position, said 
head having a conf igur^£Tbn so as to permit insertion of bone 



screws into said first 
when in said first posi 
portion of the bone sere 
second bone screw receivirr 
position; and 

a plurality o 




second bone screw receiving holes 
said head bearing against a 
into said first and said 
n moved to said second 

Sws each having a 



longitudinal axis and insertable into\a respective one of said 
bone screw receiving holes in a direction from said upper surface 
to said lower surface to secure sai\ p]\te to a vertebra. 

375. The plate of claim 374 in which said locking 
element has a bearing surface for beaming against a bone screw. 

376. The plate of claim 374 a^n which said locking 
element has a camming surface. 

377. The plate of claim 3-74 in\which said locking 
element has a ramped surface . 

378. The plate of claim 374 in Which said recess has a 
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threaded portion: 

379. Thte plate of claim 378 in which said locking 
element comprises a\threaded portion. 

380. The pl\te of claim 378 in which said locking 
element has a camming surface. 

381. The plate\of claim 374 in which said locking 
element has a ramped surface. 

382. The plate of^claim 378 in which said locking 
element has a head portioifi ari^l \ threaded shaft, 

383. The plate §f clVim ^82 in which said locking 
element has a camming surfVce 

384. The plate of\clairft 3&2 \^n which said locking 
element has a ramped portion \surfe 

385. The plate of ckaim V 82 which said locking 
element is a rivet 

386. The plate of clair*k/38$ in\which said rivet has a 
camming surface . 

387. The plate of claim 385 ii\ which said rivet has a 
ramped surface. 

388. The plate of claim 374 in\which said recess has 
at least one camming surface for cooperation with said locking 
element . 

389. The plate of claim 374 in wAich said locking 
element has at least two segments removed thferefrom, said removed 
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segments being; arcuate and have the same or greater radius of 
curvature than ai corresponding bone screw receiving holes. 

390. The plate of claim 374 further comprising an 
opening in the sidev wall of said bone screw receiving holes in 
communication with the side wall of said recess, said locking 
element having a plurality of projections to fit within said side 
wall openings so as to qpver a portion of said first, second, and 

:rew receiving 



intermediate bone s 
is moved from its ffrrst pokiN 

391. The Alate of\clKim 
have a ramped surfac 

392. The plVte of d 
element is permanently kttache(J\ to 

393. The plateXpf cliifci 3 
element has at least three\segi 



holes when said locking element 
ion to its second position. 

3 90 in which said projections 



374 in which said locking 
aid plate. 

in which said locking 
entfs removed therefrom, each of 



said at least three segments corresponding to a different bone 
screw receiving hole whereby movement of said locking element 
from said first position to said sec&nd position causes said 
locking element to cover at least a portion of three bone screw 
receiving holes . 

394. The plate of claim 374 An which said locking 
element has at least four segments removed therefrom, each of 
said at least four segments corresponding^ to a different bone 
screw receiving hole whereby movement of staid locking element 
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from said firsY position to said second position causes said 
locking element \to cover at least a portion of four bone screw 
receiving holes 

395. The\ plate of claim 374 in which said locking 
element covers at l^ast one of said bone screw receiving holes. 

396. The p^_ate of claim 374 wherein said plate has a 
(idth, and said lower surface has a first 

;o said width. 
)late\of \:laim 396 wherein said first concave 
curvature of approximately about 



length longer than 
concave curvature p! 

3 97. The 
curvature has a first> 
16-21 mm. 



aic 



ralAel 



radius 



of 



second coi 



?av€ 



397 wherein said lower surface 
prvature parallel to said 



398. The pla\e 
of said plate has a 
length. 

399. The plate of cla\m ^98 wherein said second 
concave curvature has a radius of \cutrvature greater than 
approximately 15 cm and less than Approximately 25 cm 

400. The plate of claim 3\74 in which said plate has a 
generally rectangular configuration, Vias lobes extending from at 
least the corners of said plate, and Has at least one of said 
bone screw receiving holes are located Within the circumference 
of said lobes. 

401. The plate of claim 374 in\ which said plate has a 
length sufficient to span at least three \consecutive vertebrae, 
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402. The pp^ate of claim 374 in which the central axes 
of said bone screw receiving holes are perpendicular to said 
lower surface of s^id plate. 

403. The plate \pf claim 374 further comprising a 
plurality of bone screws each having a head dimensioned to 
achieve an interference fit\with a respective one of said bone 
screw receiving holes. 

404. The plat& of da^Am 403 in which said bone screw 
and said locking element ftiave htea&s with means for engagement by 
the same tool for rotating said \on^ screw and said locking 
element . 



03\in which said bone screw 
profession in the top of said 



405. The plate oft claid 
has a first head with an irregular 

first head for engagement with\a sta^e^driver; and said locking 
element has a second head with an irrielular depression in said 
second head for engagement with a screwdriver, whereby both said 
first and said second heads may be eng^ed by the same 
screwdriver. 

406. The plate of claim 403 i^ which each of said bone 
screws is a self -tapping screw. 

407. The plate of claim 403 in Which each of said bone 
screws has a tip remote from said head, a skhank which is tapered 
from said^ head to said tip, and a thread having a substantially 
constant crest diameter over substantially t\he length of said 
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shank . 

408. The folate of claim 407 in which said thread of 
each of said bone screws has a thin profile and a sharp crest. 

409. The plaVe of claim 403 in which said bone screws 
and said locking element \do not project above the upper surface 
of said plate when said pl^te is installed. 

410. The plate/ofWaim 374 in which said recess 
includes a thread on the\ inteVi^ of said bone screw receiving 
hole . 



which said bone screw 
. bone screw from passing 

which said bone screw 
ion and a smaller lower 
being placed in said 



411. The plate cla^m\3' 
receiving hole has means fo\ pre-* 
through said bone screw receding 

412. The plate of cAim 
receiving hole has an upper diarni 
diameter portion to prevent a bone scl 

bone screw receiving hole from pas sing\ through said bone screw 
receiving hole . 

413. The plate of claim 374 in\ Which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving \^oles form an included 
angle of greater than 14 degrees and less than 30 degrees. 

414. The plate of claim 374 in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holtes form an included 



C : \TEMP\CERVI CAL . wpd 



140 



# 



# 



angle greater than 2 0 degrees and less than 3 0 degrees. 

415. Tne plate of claim 374 wherein at least a portion 
of said lower surface comprises a bone ingrowth material. 

416. The pJSate of claim 374 in which at least a portion 
of said lower surface Comprises a bone growth material. 

417. The platte of claim 374 in which at least a 
portion of said plate is/Ap^de of a material which is resorbable. 

418. The plat* o^ cV im 417 in which said resorbable 
material is polygyconat€ 

419. The plate \of claim ^17 in which said resorbable 



S(n promoting substance. 

in which at least a portion 



material iis impregnated w: 

420. The plate oi 
of said lower surface is te^ 

421. The plate of c\aijm \120 aSf\ which said textured 
portion is impregnated with a fusio\i promoting substance. 

422. The plate of claim 37^ in which at least a portion 
of said lower surface comprises a tim^ released bone growth 
material . 

423. The plate of claim 374 In which at least one of 
said ends of said plate has means for removably engaging a 
compression tool . 

424. The plate of claim 423 in Which said engaging 
means comprises a depression in said at le^st one end of said 
plate . 
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425. Tft^e plate of claim 3'74 in which said plate 
includes an opening proximate said second bone screw receiving 
hole associated withs, said second adjacent vertebrae. 

426. The p\ate of claim 425 in which said opening 
comprises a slot along Vhe longitudinal axis of said plate. 

427. An anterior cervical plating system for engaging 
at least three vertebrae of a human cervical spine along the 
anterior aspect of the spi]^Nsaid device comprising: 

Lly rectangular configuration 



generc 



\end\ sic 



\erviVaP 



a plate having a 
with a first end, a second 
span at least two adjacent 

rounded lobes at eabh c 
rectangular conf iguration\and\h&v. 
sides between said first 

a lower surface for con£ 



ana s< 



s, and a length sufficient t< 
jertebrae, said plate having 
of said generally 

rounded lobes on said 
oncP\\ends ; 

mg ^he cervical vertebrae 



and an upper surface opposite to Wid\ lower surface; 

a bi- concave curvature for conforming to the anterior 
aspect of the cervical spine in lordosis, said bi-concave 
curvature having a longitudinal concave curvature along the 
longitudinal axis of said plate and a\transverse concave 
curvature along the transverse axis of \ said plate; 

a plurality of bone screw receiving holes extending 
through said plate from said upper surface to said lower 
surface, a respective one of said plurality of bone screw 
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receiving hc*Les located at each of said rounded lobes such 
that said plaae has a first pair of said bone screw 
receiving holesV located at said first end of said plate and 
corresponding to\a first of the adjacent vertebrae, a second 
pair of said bone screw receiving holes corresponding to a 
second of the adjacent v&jrtebrae, and a third pair of said 
bone screw receiving TLoles Corresponding to a third of the 
adjacent vertebrae- 



a locking element r^e 
said first pair of bone 
element receiving open 




ving opening positioned between 



sun 



re^ receiving holes, said locking 
bunded by a recess in said 
plate concentric with saiA. ^ockVng element receiving 
opening, and overlapping a portion of said first pair of 
bone screw receiving holes, said tecess having a central 
longitudinal axis offset fromV transverse line passinq 

v 

through the central longitudinal axes of said first pair of 
bone screw receiving holes; 

a locking element positioned^ in said locking element 
receiving opening and having a head posVtionable within said 
recess, said head having a top surface with a depression for 
engaging a tool used to lock and unlock said locking element to 
said plate, said head being configured so\as to permit insertion 
of bone screws into said bone screw receiving holes when in a 

ir against\ . 



first unlocked position and to bear aga: 



at least a portion of 
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the bone screw inMsaid bone screw receiving holes when moved to a 
second locked posiuaon. 

428. The p\ate system of claim 427 in which the central 
longitudinal axes of trhe bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle of greater than^l^V e 9 r ees and less than 30 degrees. 

429. The plate sWem of claim 427 in which the central 
longitudinal axes of \the boke\screw receiving holes of at least 
one of said pairs of Aone sciewVreceiving holes form an included 
angle greater than 20 (Lgrees W^less than 30 degrees. 

430. The platte systdift AfV claim 4.27 in which said plate 
has a length longer than kaid wiktH^\and said lower surface has 
concave curvature parallel Vo sa&d Itertgth, said concave curvature 
having a radius of curvatureXgrekAer khan 15 cm and less than 25 
cm. \ \ 

431. The plate system of\claim 427 in which said plate 
has a length longer than said width, \ and said lower surface has a 
first concave curvature parallel to skid width. 

432. The plate system of clkim 431 in which said first 
concave curvature has a radius of curvature in the order of 
approximately 16 to 21 mm. \ 

433. The plate system of claito 432 in which said lower 
surface of said plate has a second conca4 curvature parallel to 
said length. \ 
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434. The 1 
concave curvature h« 
and less than 25 cm 

435. A method 
anterior cervical spine 
of a plate having a plu 
plurality of bone screw 
respective one of the b 
comprising the steps of 

forming a pil 
ended tool into the bon 



'f claim 433 wherein said second 
curvature greater than 15 cm 

Lg adjacent vertebrae of the 
rxth a plating system composed 
>one screw receiving holes and a 
\securable in a vertebra through a 
;ceiving holes, said method 




rtebra by driving a sharp - 
create a pilot hole 
sharp-ended tool is 
lly removed; and 
lot hole through the 
ate to attach the 



whereby the bone material disp 
driven into the vertebrae and n^t sub 
inserting a bone screw \nto 
respective bone screw receiving 
plate to the vertebrae. 

436. The method of claim 435 in\ which said pilot hole 
forming step includes th sub-step of driving said sharp-ended 
tool to a final depth which is short of the\posterior cortex of 
the vertebra. 

437. The method of claim 436 furtHer comprising the 
step of positioning the plate on the vertebra \ and said step of 
forming tjie pilot hole includes the sub-step of driving the 
sharp-ended tool through a bone screw receiving! hole in the 
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plate . 

438. The method of claim 437 further comprising the 
step of engageably aligning said sharp-ended tool to a bone screw 
receiving hole in the plate. 

439. The method of claim 437 in which the inserting 
step includes the sub- step of screwing a bone screw into the 
pilot hol^e through the bone screw receiving holes of the plate. 

440 . The method of claim 439 in which the inserting 
step includes utilizing a self -tapping screw. 

441. The method of claim 440 further comprising the 
step of locking the bone screw to the plate after the bone screw 
is screwed into said vertebrae. 

442. The method of claim 435 in which the forming step 
includes the sub-step of utilizing a sharp ended tool contained 
within a housing and said housing is attached to said plate prior 
to being driven into said vertebrae. 

443 . The method of claim 442 in which the forming step 
includes the sub- step of driving said sharp ended tool into said 
vertebrae coaxial with the bone screw receiving holes of the 
plate. 

444. The method of claim 435 further comprising the 
step of rotating said sharp-ended tool. 

445. A method for joining at least two adjacent 
cervical vertebrae together anteriorly with a plating system 
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comprising ayplate having a length sufficient for contacting the 
two adjacent cervical vertebrae and having a plurality of bone 
screw receivings holes and a plurality of bone screws each 
securable in a respective vertebra through a respective one of 
the bone screw receiving holes, said method comprising the steps 
of: 

posittonin^said plate so as to align at least a 
transverse pair tof they bone screw receiving holes with each of 
the adjacent veruebrae; 

attachiri^ said\pU.^te to a first of at least one of the 
two adjacent vertebrae ; 

compressing^ the s)paq^ between two adjacent vertebrae; 

and 

attaching the plate\to\the second of the two vertebrae. 
446. The method of c\aim 445 in which the compressing 
step includes: 

securing an engaging p&st to a second vertebrae; 
applying the first arm of a compression tool having a 
first arm and a second arm and means for moving said first and 
said second arm towards one another\to said engaging post and 
said second arm to a portion of said\plate attached to the first 
of the vertebrae; and 

applying a compression force\ to the space between said 
two adjacent vertebrae by moving said nirst arm towards said 
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447. The method of claim 446 in which said engaging 
post is a sharpened rod and said sharpened rod is secured to the 
second adjacent vertebrae by embedding the sharpened rod into the 
second vertebrae to V depth less than the depth of the body of 
the second vertebrae . 

448. The pet hq^ of claim 446 in which said vertebral 
body engaging post \is driven to a final depth which is short of 
the posterior cortege of th£ respective vertebra. 



iim 44 6 in which the engaging post 
the plate intermediate the 
the second vertebrae . 
*laim\M46 in which the compression 
engaging post and to the 



449. The method 
is installed through 
ends of the plate and 

450. The meth\ 
tool is attached to the v<^ 
plate . 

451. A method for comprAssing\ two adjacent vertebral 
bodies with a plate comprising the teps of: 

engaging the plate with attirst arm of a compression 

tool ; 

engaging the spine with a vertebral body penetrating 
member affixed to a second arm of said \compression apparatus; and 

utilizing said compression apparatus to shorten the 
distance between said first and second a Jems . 

452. The method of claim 451 in\ which said plate 
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engaging step includes the substeps of: 

engaging said first arm over a first vertebral body 
where said plate Has been firmly attached to the first vertebral 
body with a pair of\bone screws ; 

engaging said second arm over a second vertebral body; 

and 



securing sa: 
at least one bone scri 
distance between said 
tool , 



late to said second vertebral body with 

\ 

w Sorrowing said step of shortening the 
:ir3t ahdKsecond arms of said compression 



pressing a spinal disc space 



453 . Apparatus \ror\ conM* 
disposed between two ad j ac^nt\ vejr^tkae of a cervical spine, 
comprising: 

a body; 

a first arm having a ffcrst end and a second end, said 
first arm fixedly attached at itA first end to said body; 

a second arm having a fi\rst end and a second end, said 
second arm movably attached at its \first end to said body; 

means for imparting relative movement to said first and 
said second arms toward one another tip create a compression force 
between said first and second arms; and 

means for preventing movement! of said second arm away 
from said first arm, said preventing me^ns associated with said 
body and said second arm. 
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454\ The apparatus of claim 453 in which the second end 
of at least one\of said first and second arms has an opening for 
removably receiving an engagement device. 

455. Thdy apparatus of claim 454 in which said engaging 
device comprises a kharp peg. 

456. The apparatus of claim 454 in which said engaging 
device comprises a hool 

457. The appaj^atus of claim 454 in which said engaging 



atusv of 



device is movable in 
axis of said arms. 

458. The appa 
preventing means compris 
imparting means for moving^ 
with said second arm connec 
said handle in a first direc 
second arm. 



rokatsional manner and extendible along the 



of\ a 



sai 



laim 453 in which said 
cheted member, and said 
^comprises a gear associated 
yandle whereby rotation of 
pnxmoveSi said first arm toward said 



459. The apparatus of claim 454 including a self- 
locking and release assembly, said Self-locking and release 
assembly engaging said ratcheted member to prevent movement of 
said first and said second arms away Arom one another while in a 
first position and whereby said self-lacking assembly may be 
disengaged from said ratchetings to a sLond position by 
operation of said release mechanism connected to said self 
locking assembly. 
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465). A pilot hole forming apparatus for creating a 
pilot hole in V cervical vertebral body comprising: a hollow 
tubular member Waving a top end and a lower end configured to 
cooperatively engage a bone screw receiving hole in a cervical 
plate, a rod having\a sharpened-end movable within said tubular 
member between an up^er position whereby said sharpened-end does 
not project beyond the^Jower end of said tubular member and a 
lower position wherein Saidv sharpened-end projects below said 
lower end of said tul\ular\ member, said rod having an upper 
portion that extends ^bove\the Upper end of said tubular member, 



whereby applying a forde cc 
portion of said rod drives 
said tubular member, saicft sha$ 
to pass through the cervicV 
a predetermined depth less t 
461. The apparatus 



said rod force to said upper 
pened-end of said rod out of 
1 having sufficient length 
into the vertebral body to 
Slepth of the vertebral body. 
Laim 4*60 further comprising 



means for engaging the plate. 

462. The apparatus of claim 460 in which said lower end 
of said hollow tubular member has a deduced diameter portion. 

463. The apparatus of claim\462 in which said reduced 
diameter portion is threaded. 

464. The apparatus of claim 460 in which top end of 
said uppe^: end of said rod has an increased diameter portion 
capable ot being hit by a hammer for driving the sharpened-end of 
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the rod irit© the vertebral body. 

465\ The apparatus of claim 460 including means for 
restricting the\distance that said rod can extend out of said 
lower end of saidk tubular member. 

466. The\apparatus of claim 465 for use in the human 
adult cervical spindy in which the distance that the rod can 
extend out of said JLoVer end of said hollow tubular member is 

vertebrae with which it is to be used, 
apparatus of claim 466 in which said hollow 
\onf ig^re<\ to cooperatively engage a bone screw 
yspina^ pl^te so as to form a pilot hole 
tua^fial axis of the bone screw 



less than the depth of\\he 

467. Th 
tubular member is 
receiving hole of a 
coaxial to the centr 
receiving hole. 

4 68. The appa 
end of said rod has surf 



lonqi 



atus 



ce ec 



claim 



es t 



im 460 in which the sharpened- 
facilitate moving bone when 



said rod is rotated. 

469. The apparatus of\claim\460 in which said 
sharpened-end extends from said fibular member a length of 8-20 
mm . 

470. The apparatus of clkim 460 in which said 
sharpened-end has a major diameter &f 2 mm. 

471. A bone screw for use in attaching medical devices 
to the anterior aspect cervical spine\ vertebrae, said screw 
comprising a head, a shaft attached to\ said head and terminating 
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at a tip, saick shaft having a thread, said shaft having a varying 
root diameter from proximately below said head to proximately 
above said tip, the outer diameter of said thread being 
substantially uniformly equal from proximately below said head to 
proximately above said tip, said thread having a thin profile and 
a sharp crest, said head having a transverse cross sectional 
dimension greater than \he transverse cross sectional dimension 
of said shaft, and furtheV comprising a recess for coupling to a 
driver instrument . 

472. The bone fccr^w \^f claim 471 in which said tip is 

sharp . 

473. The bone s 
said shaft has an arcuate 

474. The bone sere 
is of a lesser diameter at saaSd 

475. The bone screw o 
portion of said shaft has an increa 



aim 471 in which said root of 

471 in which said thread 
n above said tip. 

3 in which said arcuate 
dius of curvature from 



said tip towards said head. 

476. The bone screw of clairfi 471 in which said bone 
screw has a head, and said head has a convex top surface, 

477. The bone screw of claim 4\71 in which said head has 
a flat portion. 

478. The bone screw of claim 47 A in which said head has 
a first upper diameter section and a smaller lower diameter 
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section. 

479. TheXbone screw of claim 471 in which said head has 
engagement means for engagement with a screw driving tool . 

480. The bone screw of claim 479 in which said 
engagement means is am irregular recess. 

481. The bone screw of claim 471 in which said bone 
screw is at least in parft made of a resorbable material 

482. The bone^sc^w of claim 471 having a length of 
approximately 10-22 mm, 

483. The bone \s crew ok claim 482 having a thread pitch 
of 1.5-2.0 mm. 



4 84. The bone sorew 6 t f 
diameter of the threads in >4-5 
4 85. A bone screw 




iim 471 in which the outer 



se in human spinal surgery, said 



screw having a head portion, eSsyAeaddk shank portion, and a tip, 
said threaded shank portion having\a length from about 10 mm to 
about 22 mm and a head length from kbout 1 mm to about 3 mm, said 
threaded shank portion having a maximum outside diameter from 
about 3.6 mm to about 5.2 mm and saidVhead having a diameter from 
about 3.8 mm to about 7.0 mm, said scrW having a thread pitch 
from about 1.2 5 mm to about 2 . 5 mm and sharp and thin threaded 
profile wherein the apex of the two fac<L of the thread have an 
angle of less than 21 degrees and the bale of said thread is less 
than 0.5 mm thick and said screw has a ro&t diameter that 
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increases fromv proximately above said tip along the longitudinal 
axis to proximately below the head portion of said screw and 
said thread outer\diameter being generally constant from below 
said head portion tb said tip portion. 

486. The bo>ne screw of claim 485 in which said fluting 
interrupts at least the most distant two thread turns at said 
tip. \ 

487. The bone screw of claim 485 in which said screw 
has a tapered tip and at/te^st the first thread of said tip has a 



of the other screw threads. 
v claim 485 in which said bone 
material . 
.f clsratfn 485 being made of a metal 



;ion. 



aimWk85 in which said tip 
t section so as to make said 



diameter less than the cjiamtete' 

488. The bone fecreW of 
screw is made of a resorbable 1 

489. The bone screw 
suitable for human implanta 

490. The bone scre\\ ofAcl 
being fluted by at least one c\t 
screw self -tapping. 

4 91. A bone screw locking \element for use in 
association with an anterior cervicaA plating system, said 
locking element comprising a member hewing a head, said head 
having a width and at least two segments removed from said head 
for the width of said head. 

492. The bone screw locking element of claim 491 in 
which said member is a screw having a threaded shaft 
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493 .^The bone screw locking element of claim 492 in 
which said member has a camming surface on the bottom of said 
head. 

494. The >bone screw locking element of claim 4 92 in 
which said member haq a ramped surface on the bottom of said 
head. 

495. The bone\ screw locking element of claim 491 in 



which said member compri 
bottom segment connected 

4 96. The bone 
which said rivet has a 
said top segment . . 

497. The bone scr 
which said rivet has a cammi 
bottom segment . 



a rivet having a top segment and a 
a reduced diameter segment . 

element of claim 495 in 
rface on the bottom surface of 

element of claim 495 in 
on the top surface of said 



jment of claim 495 in 
e bottom surface of 



498. The bone screw lc 
which said rivet has a ramped surface on 
said top segment . 

499. The bone screw locking\ element of claim 495 in 
which said rivet has a ramped surface ^n the top surface of said 
bottom segment. 

500. The bone screw locking element of claim 491 in 
which said member comprises a threaded member. 

501. The bone screw locking element of claim 491 in 
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which said headxhas a camming surface. 

502. Thk bone screw locking element of claim 491 in 
which said head has\a ramped surface. 

503. The bGtfie screw locking element of claim 491 in 
which said member has ^t least one projection extending from said 
head. 



*w locking element of claim 491 in 



504. The bor 

which said head has at\ least \hree removed segments . 

505. The bone\ screw locking element of claim 491 in 
least\ f omtv r 



which said head has at 



which at least a portion o 

507. The bone sere 



sail 



removed segments 



506. The bone s&rew\ ldcking element of claim 491 in 



id is flexible, 
cki^g element of claim 4 91 in 



which said heads has at least orte sld| for providing flexibility 
to at least a portion of said head. 

508. The bone screw locking element of claim 491 in 
which said removed segments are arcuate. 

509. A bone screw locking \element for use in 
association with an anterior cervical plating system comprising a 
member having a head, said head having a width and at least a 
portion of said head being flexible. 

510. The bone screw locking element of claim 509 in 
which saijl head has at least one slot fc^r providing flexibility 
to at least a portion of said head. 
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511. XAThe bone screw locking element of claim 509 in 
which said member is a screw having a threaded shaft. 

512. Thte bone screw locking element of claim 511 in 
which said member has a camming surface on the bottom of said 
head. 

513. The boite screw locking element of claim 511 in 
which said member has a\ ramped surface on the bottom of said 
head. 



ri> 



sduce 



514. The bone sdarew 
which member comprises 
segment connected by a 

515. The bone Acrew 
which said rivet has a ca 
said top segment . 

516. The bone 
which said rivet has a camming 



iming su 



screw lo-ki 



3uri 



locking element of claim 509 in 
having a top segment and a bottom 
iameter segment. 

ing element of claim 514 in 
ace on the bottom surface of 



element of claim 514 in 
on the top surface of said 



bottom segment . 

517. The bone screw lockindr element of claim 514 in 
which said rivet has a ramped surface \on the bottom surface of 
said top segment . 

518. The bone screw locking element of claim 514 in 
which said rivet has a ramped surface on\the top surface of said 
bottom segment . 

519. The bone screw locking element of claim 509 in 
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which said member comprises a set screw. 

520. The bone screw locking element of claim 514 in 
which said set sd$r$w has a camming surface. 

521. The\bone screw locking element of claim 509 in 
which said set screw has a ramped surface. 

522. The bdne screw locking element of claim 518 in 
which said member has ^t least one projection extending from said 
head. 



523 . The bon 
which said head has at tLe^st ^ne 

524. The bone\sci^w 1 
which said head has at l§ast\ tw< 

525. The bone s&revA lo 
which said head has at leas 

526. The bone sere 
which said head has at least foi) 

527. A locking element 



locking element of claim 509 in 
removed segment . 
►eking element of claim 509 in 
emoved segments, 
ng element of claim 509 in 
Removed segments . 

element of claim 509 in 
>ved segments, 
e in association with an 



rer 



\f or 



anterior plating system comprising a member having a head, said 
head having a width and at least apportion of the bottom surface 
of said head being non uniform. 

528. The locking element ot claim 527 in which the 
bottom surface of said member has a dimming surface. 

52 9. The locking element of \claim 527 in which the 
bottom surface of said member has a ramped surface. 
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530. The\ locking element of claim 529 in which the 
member is a set screw. 

531. The lacking element of claim 529 in which the 
member is a rivet . 

532. The locfc\ng\element of claim 529 in which the 
member has projections^ 

533. The locktLngv element of claim 529 in which the 
member is a screw. 

534. The locking e\qfmen\\ of claim 529 in which the 
member is a set screw. 

535. The locking element o\E claim 529 in which the 
member is a rivet 

536. The locking elemer\t of claim 529 in which the 
member has projections. 

537. The locking element \of claim 529 in which the 
member is a screw. 
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